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We, National Research Development 
Corporation, a British Ck)rporation estab- 
lished by Statute, of 1, Tilney Street, 
London, W.l, do hereby declare tlie inven- 
tion, for v.'hich wc pray that a patent may be 
-granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — - 

This invention relates to fluid bearings of 
the type in which a load carrying member 



is carried on a suppon with a film of fluid 
maintaining a small clearance space between 
them. The fluid is fed to the clearance 
space from a pressure supply, the fluid ex- 
hausting through the said clearance space. The 
fluid is usually fed to the clearance space via 
a restrictor or resistance. The exhaust pas- 
sage for the fluid through the clearance space 
also acts as a resistance to the flow of the 
fluid and the clearance between the two mem- 
bers tends to vary according to the load on 
the load carrying member. ^ ■ 

In many applications (particularly in the 
case of machine tools and the like) the vari- 
ation in clearance between the two members 
due to variation in loading cannot be toler- 
ated and it is an object of the invention to 
maintain this clearance common irrespective 
of load variations. Furthermore, on certain 
weighing machines or balances it is necessary 
to measure load without deflection of the load 
carrying member. - 

The scope of this invention is formally 
defined by the appended claims. 

When a bearing according to Claim 1, is 
in equilibrium with the clearance space at 
its predetermined value, the ratio of the fluid 
pressures cither side of the restriction has a 
unique value irrespective of the actual pres- 
sures. Any variation in the clearance space, 
and thus its resistance to flow of fluid there- 
through will affect the pressures both sides 
of the restriction to cause the ratio of the 
pressures to vary from the unique value and 



Hydrostatic Bearing 

by using these pressure variations to operate 
a valve which controls the pressure at the 
supply point, the pressure ratio can be caused 
to return to the uniquj> value but at a differ- 
ent supply pressurs, and thus cause the clear- 
ance space to return to its predetermined 
value. 

The invention will be more easily under- 
stood from tile following description of cer- 
tain embodiments thereof, suitable for use 
with machine tool slides, illustrated in the 
drawings accompanying tlie provisional speci- 
fication in which: — 

Figure 1 is a diagrammatical drawmg of a 
conventional bearing; 

Figure 2 is a diagrammatical circuit repre- 
senting the elements of Figure 1; 

Figure 3 is a diagrammatical drawing of 
one embodiment of the invention; 

Figure 4 is a diagrammatical drawing of 
another embodiment of the invention; and 

Figure 5 is a diagranmiatical drawing of 
a modification of the embodiment illustrated 
in Figure 4. 

In one form of a conventional bearing, fluid 
at a predetermined pressiire is supplied by 
pipe 1 through a resistance 2 to an outlet 3 
formed in bearing member 4. The bearing 
member 4 co-operates vratii a furdier bearing 
member 5, and when in operation the two 
members are separated by a clearance 6, of 
dimension h. This clearance is maintained 
by the flov/ of fluid through it under tlie 
effect of the pressure at the outlet 3. The 
dimension h of the clearance varies with vari- 
ation of the load imposed on the bearing, the 
clearance thus providing an exhaust for the 
fluid in the form of a varying resistance. 

The system of Figure 1 can be readily 
redrawn as illustrated in Figure 2. is 
die pressure of the fluid supply to the pipe 
1 of Figure 1, Ri being the resistance 2, Pi 
the pressure of the fluid at the outiet 3 and 
R» the resistance of the exhaust through 
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clearance 6. W'hcre,. as is normal, die ex- 
haust 13 to atmosphere, tli^mal..pi:cssure is 
0 as shown. In operation, variation'^Sr the- 
load imposed on the bearing varies the resist- 
o ance due to the clearance varying. The 
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vanation of R. causes variation of the pres- 
sure Pi and P| and will eventually settle 
at some new value at which can support 
the new load. The maintenance of a sub- 
stantially constant clearance means, of course 

that — is constant. For viscous type flows, 

— constant implies that — shall also be con- 
P. 

stant. As p, may vary according to the 
load applied to the bearing, P, must also 

Figure 3 shows diagrammaticaUy one form 
of apparatus for obtaining the necessary vari- 
ation of P. in a manner which will maintain 

— constant. A clearance and thus a value 

for is first chosen, resistance R, then bein" 
made to have a value such that P, is some 
proporuon of P„. This value can be selected 
to suit requirements as values betw^een 
approximately .3P„ and approximately .7P 
^ have been found quite suitable. Jn th» 

P, 

present example P, is taken as — . P virill 
, 2 
then vary up to a ma;amum value wliicli is 
twice the maximum value of P, required to 
^pport the heaviest load on the bearing A 
fluid supply, which is at a pressure P at 1-ast 
equal to the maximum of P^ is fed to a valve 
indicated generally at 10. The valve 10 
comprises a compound piston valve spool 11 
moving endwise in a dosed valve body 12 
The valve spool has tiiree pistons 13, 14 
and 15 formed on it, one at each end and one 
at an intermediate, approximately central, 
position Piston 13, at one end. his an 
twice that of the piston 14 at the other Th- 
intermediate piston 15 has an area tlie'samc 
as tliat of piston 14. The valve body 12 
IS suitably shaped, as shown, to provide a 
portion witli a larger diameter for tiie piston 
13, and a portion with a smaller diameter for 
the pistons 14 and 15. Formed in the wall 
of the valve body between tlie pistons 14 and 

15 is an inlet 16 and an outlet 17 position-d 
so that the mlet is completely open at all 
tunes and the oudet completely open when 

16 and fully closed when the piston 14 is in 
a position where it has moved nearest to th- 
inlet 16. Formed in the wall of the valv- 
body at a position intermediate the pistons 
13 and 15 is an outlet 18. This outlet "' 
always fully open and aas a? a vent Th- 
fluid IS fed from the valve via outlet 17 
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through pipe 19 and resistance to an out- 
let into the bearing, where it is at a pressure 
1-1 and then exhausting through tlie bcarinK 
clearance cli |.s represented by resistancf 
Ku. Formed m the ends of the valve body 
are two further inlets 20 and 21. Inlet 20 
in ti,e end of the valve body containing piston 
14 15 connected to pipe 19 by pipe 22. Inlet 
^L"" , ^'"'^y containing the 

11^^ ri I' ^"/"^'^'^ted to tlie fluid outlet 
nto tlie bearing by pipe 23. Thus die out- 
let pressure P, from the valve is balanced 
on tne valve spool 11 by tlie pressure P, at 
the bearing. As tlic area of piston 13 is 
^ict that of the piston 14, P, must be twice 
iL t r*" valve to be in equilibrium. If 
S^r-t ^'^ •''"""S varies, for example 
incr^se?, the rcsisuince R, will be increa=ed 
causing an increase in the pressure P, Thi? 
increased pressure will act via pipe 23 and 
inlet 21 on piston 13, mowng it to the right, 
as drawn in Figure 3. This movement wil 
cause piston 14 to increase tlie opening of 
outlet 17 and will thus incrca:e the pre^'sure 
{" P'P= 19. This increased prensurf h fed 
both througli the resistance R, to the bearing 
and via pipe 22 to the inlet 20. The valve 
spool will eventually settle to a new position 
where tlie pressure P, is of a value so diat P, 
IS .suaicient to maintain the clearance, and 
thus rec,ctance p,, at its original value with 
the increased load. A decrease in load on 
the beanng vnU cause the valve to operai- 

T^''7 ^^^^ be seen 

that the clearance of the bearing can be 

S'ihfload ""^''^""^""y independent 

i^P^^'^ 4 illustrates the application oflKe 
nvention to a machine tool such as for 
instance a lathe, milling machine, profile check- 
ing machine etc., where a me iber 31 slides 
upon another member 32. In these mach nes 
the opposing faces 33, 34, 35 nnd 35 norm- 
ally have to be finished to very fine Ss 
of smoothness and Ihtness. Tliis can be 
extremely difficult i.nd expensive especially 
for large maciiin.s. However in the apna- 
ratus shown auxiliary bearing pads 37 and 

S>n ^ °" «*er side of the 

member 31 and co-operate ivith accurately 

Vo^ ="^''''^-7 bearing 37, 39 

ana 4C are connected respectively to 

1?' ^' '■^'^ "^^ '■'5 shown. The vK 
41 and 42 are of the same form as valve 10 
'.nr2^"'= 3 ^"d/be auxiliary bearing cLr- 
ances are controlled er.actly as in Fkure 3 
A furdier pipe 47 connects pipe 4 from 
valve 41 through resistance R'f fo one S 
bearing formed by faces 33 and 34 and a 
48 connects pipe 46 from valve 42 throu^ 
a similar resistance RK to another main bear 

:54, 35 anu 36 do not need to be so accu- 
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rarely finished as is normally die case. If, 
due to inaccuracies of the faces, the clearance 
increases, the load on the machine would 
normally tend to move the member 31 down 
5 until the clearance was back to the original 
level, causing inaccuracies in naachining or 
measuring. However, this movement down 
also occurs with members 37 and 38 and 
decreases the clearances between these mem- 
10 bcrs and the fiat plates 39 and 40, This 
would cause operation of the valves 41 and 
42, as described in relation to Figure 3, so 
ns to increase the pressure P„ which is fed 
to both the main bearings and the auxiliary 
15 bearings so as to return the member 31 to 
its correct level and to restore the clearances 
of the auxiliary bearings to their original 
value. Variation of clearances due to load 
fluctuations will cause operation of the valves 

20 as described above in relation to Figure 3. 

In apparatus as illustrated in Figure 4, it 
is quite probable that the clearances of the 
main bearings would be larger tlian those of 
the auxiliary bearings, and it is desirable 

25 that some safeguard should be provided to 
prevent damage occurring due to a sudden 
load increase or failure of the pressure fluid 
supply. Such a safeguard is illustrated in 
Figure 5. The auxiliary pad 50 is mounted 

30 on a rod 51 which is slidably supported in 
an arm 52 extending from the machine mem- 
ber 53. The pad is normally held dov/n in 
its operating position by a spring 54 bearing 
against the arm 52 and a collar 55 fastened 

35 to the rod 51. A stop 56 locates the pad 
in its correct position. The fluid supply to 
the auxiliary bearing is fed via the pipe .57. 
Should a downward movement of the machine 
occur which is in excess of the . clearance of 

40 the auxiliary bearing, then when the pad 50 
contacts its plate, the spring will allow further 
downward movement of The machine mem- 
ber without overloading the auxiliary bearing. 
In a machine tool or other apparatus with 

45 longitudinal sliding bearings, it will be neces- 
sary to have two such bearing pads on one 
side of the slide, and a single pad of this 
type on the other side. In machines having 
circular slide ways, such as dividing heads, 

50 sighting instruments etc., it is necessary to 
have three such bearing pads spaced' substan- 
tially equidistant around the machine. 
Although shown and described as acting in a 
horizontal plane the bearing pads will act just 

55 as efficiently in a vertical plane to control 
sid'jways clearance of one member relative 
to another. Additional uncontrolled conven- 
tional bearing pads could also be provided to 
increase the load carrying capacity, 

00 WHAT WE CLAIM IS: — 

1. A fluid bearing comprising two cooper- 
ating members having adjacent surfaces de- 
fining a clearance space between them, means 
for introducing fluid under pressure into the 

65 clearance space, the fluid flowing through the 



clearance space, tlie clearance space offering 
a resistance to the flow of fluid therethrough, 
a restriction in the path of the fluid between 
a supply point and the clearance space, such 
restriction offering resistance to the flow of 70 
fluid therethrough, means for tapping the 
fluid pressure at a point between the restric- 
tion and the clearance space, means for tap- 
ping the fluid pressure at a point between 
the restriction and the supply point, and a 75 
control device comprising a piston, two 
opposed faces of said piston having different 
areas, said two opposed faces being exposed 
one to each of the two tapped pressures, and 
said control device being operative so as vari- 80 
ably to obstruct the patli of the fluid be- 
tween the supply point and the clearance space, 
whereby to maintain the ratio of said tapped 
pressures equal to the inverse of the ratio 
of the areas of said two opposed faces exposed 85 
to said tapped pressures. 

2. Fluid bearing means comprising a main 
load carrying bearing and a pilot bearing, each 
of said main load carrying and pilot bearings 
comprising a first and a second cooperating 90 
member having adjacent sinfaces defining a 
clearance space, the first member of each of 

the said bearings being coupled in a pre- 
determined positional relationship, means for 
introducing fluid under pressure into each 95 
clearance space from a common supply point,, 
a first restriction in the path of the fluid 
between the supply point and the clearance 
space of the pilot bearing, a second restric- 
tion in the path of the fluid between the sup- 100 
ply point and the clearance space of the main 
load carrying bearing, each restriction offer- 
ing resistance to the flow of fluid through it, 
means for tapping the fluid pressure at a 
point in the path of the fluid between the 105 
first restriction and the clearance space of the 
pilot bearing, means for tapping the fluid 
pressure at a point in tlic path of the fluid 
between the supply point and the second re- 
striction and means responsive to tiie pres- 110 
sures so tapped to vary the pressure of the 
fluid at the supply point in such a sense as 
to tend to maintain the clearance space of 
the pilot bearing substantially constant where- 
by the position of the first member of the 115 
main load carrying bearing relative to that of 
'the second member of the pilot bearing re- 
mains substantially constant, irrespective of 
variation of the clearance space of the main 
load carrying bearing. 120 

3. Fluid bearing means as claimed in 
Claim 2 in which the coupling holding to- 
gether the first member of each of said bear- 
ings comprises resilient means operative to 
urge the first member of the pilot bearing to 125 
its predetermined positioned relationship with 

the first member of the main load carrying 
bearing, the resident means being readily de- 
flected upon contact between the first and 
second members of the pilot bearing, where- 130 
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by overloading of the pilot bearing h avoided. 

4. A slide for a madiine toof or the like 
comprising one or mor:: biiarings as claimed 
in any of the preceding claims. 

5. A bearing substantially as described and 
as illustrated in Figure 3 of the drawings 
accompanying the provisional specification. 



6. Bearing means substantially as described 
and as illustrated in Figuic 4 or Figure 5 of 
the drawings accompanying ilie provisional 
specification. 

J. N. ARMSTRONG, 
Agent for the Applicants. 
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We, National Resilirch Developaient 
Corporation, a British Corporation estab- 
lished by Statute, of 1, Tibey Street, 
15 London, W.l, do hereby declare this inven- 
tion to be described in the f olJov/ing state- 
ment: — 

This invention relates to fluid bearings of 
the type in v/hich a load carrying member 
20 is carried on a support member with a film 
of fluid maintaining a small clearance space 
between them. The fluid is fed to the 
clearance space from a pressure supply, die 
fluid exhausting dirough tlie said clearance 
25 space. The fluid is usuafiy fed to the clear- 
ance space via a restrictor or resistance. The 
exhaust passage for the fluid tlirough tlic 
clearance space also acts as a resistance to 
the flow of the fluid and the clearance bstv/een 
30 the two members tends to vary according to 
the load on die load carrying member. 

In many applications particularly in the 
case of machine tools and the like) the vari- 
ation in clearance between the two members 
35 due to variation in loading cannot be toler- 
ated and it is an objea of the invention to 
maintain diis clearance common irrespeaive 
of load variations. Furthermore, on certain 
v/cighing machines or balances it is neces- 
40 sary to measure load without deflecdon of 
the load carrying member. 

^ According to the invention there is pro- 
vided a fluid bearing comprising two co-oper- 
^ ating members having adjacent surfaces dc- 
45 fining a clearance space beti^^een diem, means 
for introducing fluid under pressure into the 
clearance, the fluid exhausting through said 
clearance, a restriction in the path of die 
fluid between a supply point and the clear- 
50 ance space, such restriction offering resist- 
ance to the flow of the fluid through it, means 
for sensing die fluid pressure at"a predeter- 
mined position in die patli of die fluid be- 
tween the restriction and the clearance space, 
55 means for sensing the fluid pressure at a pre- 
determined position in the path of the fluid 
bctweeji the supply point and the restriction 
and means responsive to the two pressures so 
sensed to vary the pressure of the fluid at the 
60 supply point in a sense such as to maintain 
substantially constant the ratio between the 
sensed pressures whereby the distance be- 
tween the said adjacent surfaces is maintained 
substantially constant. 
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The invention will be more easily under- 65 
stood from die fcllowing description of cer- 
tain embodiments thereof, suitable for use 
WJth machine tool slides, fllustrated in the 
accompanying djrav/ings in which: — 

Figure 1 is a diagrammatical drawing of a 70 
conventional bearing; 

Figure 2 is a diagrammatical circuit repre- 
senting die elements of Figure 1; 

Figure 3 is a diagrammatical drawing of 
one embodiment of the invention; 75 

Figure 4 is a diagrammatical drawing of 
anodier embodiment of the invention; and 

Figure 5 is a diagrammatical drawing of a 
modification of the embodiment illustrated in 
Figure 4.^ 3Q 

In one form of a conventional bearing, fluid 
at a predetermined pressure is supplied by 
pipe 1 dirougli a resistance 2 to an oudet 3 
formed in bearing m-mbcr 4. The bearing 
member 4 co-oper^ites with a furdier bearing 85 
member 5, and when in operation the two 
members are senamtcd by a clearance 6, of 
dimension h. Tliis clearance is maintained 
by the flow of fluid tiirough it under the 
effect of the pressure at die oudet 3. The 90 
dimension h <:»f the clearance varies with vari- 
ation of the load inipoj;ed on the bearing, the 
clearance thus providing an exhaust for the 
fimd in the form of a varying resistance. 

The system of Figure I can be readily 95 
redravm as illustrated in Fii»ure 2. P„ is 
thej3ressurc of die fluid supply to the plp'e 1 
Ox Figure 3, R, being the resistance 2, Pj the 
pressure of die fluid at die oudet 3 and R. 
tile resistance of the odiaust through clear- 100 
ance 6. Where, as is normal, the exhaust is 
to atmosphere, die final pressure is 0 as 
shown. In operation, variation of the load 
imposed on the bearing varies the resistance 
K:; due to the clearance varying. The vari- 105 
ation Ox causes variation of the pressure 
Pi and Pi and R. will eventually settle at 
some new value at which P^ can support the 
new load. The maintenance of a substan- 
tially constant clearance means, of course, that 110 

— is constant. For viscous type flows, 

. p. 

— constant implies that — shall also be con- 
R, 

stant. As Pi may vary according to the 
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load applied to the bearing, P« must also 
vary. 

Figure 3 shows diagranimatically one form 
of apparatus for obtaining the necessary vari- 
5 ation of P. in a manner which will maintain 

— constant. A clearance and thus a value 
R, 

for R, is first cJioncn, resistance Ri then being 
irade tc iioy^ a value such that Pi is some prc- 
p:^. uon of This value can.be selected to suit 
10 icquiremonLS as values between approximately 
.3P.S and approximately .7P« have been found 
quite suitable. In the i^resent eJiample Pj is 

taken as — . will then vary up to a maxi- 
mum value which is twice the maximum 

15 value of Pi required to support the heaviest 
load on the bearing. A fluid supply, which is 
at a pressure P at least equal to "the maximum 
of Ps is fed to a valve indicated generally at 
10. The valve IQ comprises a compound 

20 piston valve spool 11 moving endwise in a 
closed valve body 12, The valve spool has 
three pistons 13, 14 and 15 formed on it, one 
at each end and one at an intermediate, 
approximately central, position. Piston 13, 

25 at one end, has an area twice that of lIij 
piston 14 at the other. The intermediate 
piston 15 has an area die same as that of 
piston 14. The valve body 12 is suitably 
shaped, as shown, to provide a portion with 

30 a larger diameter for the piston 13, and a 
portion with a smaller diameter for the pistons 
14 and 15. Formed in the u^U of the valve 
body between the pistons 14 and 15 is an 
inlet 16 and an outlet 17 positioned so that 

35 the inlet is completely open at all times and 
the outlet completely open when the piston 14 
h farthest away from the inlet 16 and fully 
closed wlien the piston 14 is in a position 
where it has moved nearest to the inlet 16. 

40 Formed in the v/all of the valve body at a 
position intermediate the pistons 13 and 15 
is an outlet 18. This outlet is always fully 
open and acts as a vent. The fluid is fed 
from the valve via outkt 17 through pipe 19 

45 and resistance Ri to an outlet into the bear- 
ing, where it is at a pressure Pi and then 
exhausting through the bearing clearance 
which is represented by resistance R^. Formed 
in the ends of the valve body are two further 

50 inlets 20 and 21. Inlet 20, in the end of 
the valve body containing piston 14 is con- 
nected to pipe 19 by pipe 22. Inlet 21 in 
the end of the valve body containing the 
piston 13, is connected to the fluid outlet 

55 into the bearing by pipe 23. Thus the 
outlet pressure P^ from die valve is balanced 
On the valve spool 11 by the pressure Pi 
at the bearing. As the area of piston 13 is 
twice that of the piston 14, P3 must he twice 

60 P, for the valve to be in equilibrium. If 
the load on the bearing varies, for example 



increases, tlie resistance will be increased 
causing an iucrea^e in the pressure P,. This 
increased pressure will act via pipe 23 and 
inlet 21 on piston 13, moving it to the right, 65 
as drawn in Figure 3. This movement will 
cause piston 14 to increase the opening of 
oudet 17 and will thus increase the pressure 
in pipe 19. This increased pressure is fed 
bodi through tha resistance to tlie bearing 70 
and via pipe 22 to the inlet 20. The valve 
spool will eventually settle to a new position 
where the pressure P^ is of a value so that Pi 
is suSacicnt ,to maintain the clearance, and 
thus resistance R., at its original value with 75 
the increased load. A decrease in load on 
the bearing will cause the valve to operate 
in a reverse manner. It will thus be seen 
that the clearance of the bearing can be main- 
tained substantially constant, independent of 80 
the load. 

Figure 4 illustrates the application of the 
invention to a machine tool such as for in- 
stance a lathe, milling machine, profile check- 
ing machine, etc., where a member 31 slides "85 
upon another member 32. In these machines 
the opposing faces 33, 34, 35 and 36 norm- 
ally have to be finished to very fine limits 
of smoothness and flatness. This can be 
extremely difficult and 'expensive especially 90 
for large machines. However in the appa- 
ratus shoivn, auxiliary bearing pads 37 and 
38 are rigidly mounted on either side of the 
member 31 and co-operate with accurately 
finished plates 39 and 40 fastened to the 95 
member 32. The auxiliary bearing 37, 39. 
and 38, 40 are connected respectively to valves" 

41 and 42 via resistance Ri and pipes 43, 44, 
45 and A6 as shown. The valves 41 and 

42 are of the same form as valve 10 in Figure 100 
3 and the auxiliaiy bearing clearances are 
controlled exactly as in Figure 3. A further 
pipe 47 connects pipe 44 from valve 41 
through resistance R\ to one main bearing 
formed by faces 33 and 34 and a pipe 48 105 
connects pipe 46 from valve 42 through a 
similar resistance R.\ to another main bearing 
formed by faces 35 and 36. The faces 33, 

34j 35 and 36 do not need to be so accu- 
rately finished as is normally the case. If, 110 
due to inaccuracies of the faces, the clear- 
ance increases, the load on the machine would 
normally tend to move the member 31 down 
until the clearance was back to the original 
level, causing inaccuracies in machining or 115 
measuring. However, this movement down 
also occurs widi members 37 and 38 and de- 
creases the clearances between these members 
and the flat plates 39 and 40. This would 
cause operation of the valves 41 and 42, as 120 
described in relation to Figure 3, so as to 
increase the pressure P„ which is fed to 
both the main bearings and the auxiliary 
bearings so as to return the member 31 to 
its correct level and to restore the clearances 125 
of the auxiliary bearings to their original 
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value. Variation of clearances due to load 
lluctuations will cause operation of the valves 
as described above in relation to Figure 3. 
In apparatus as illustrated in Figure 4, it is 

5 quite probable that the clearances of the main 
bearing? would be lai^er than tliose of the 
auxiliary bearings, it is desirable that some 
safeguard should be provided to prevent dam- 
age occurring due to a sudden load increase 

10 or failure of the pressure fluid suppl}'. Such 
a safeguard is illustrated in Figure 5. The 
auxiliary pad 50 is mounted on a rod 51 
-which is slidably supported in an arm 52 
cstending from the machine member 53, The 

15 pad is normally held down in its operating 
position by a spring 54 bearing against the 
arm 52 and a collar 55 fastened to the rod 
51. A stop 56 locates the pad in its cor- 
rect position. The fluid supply to the auxili- 

20 ary bearing is fed via the pipe 57. Should 
a downward movement of the machine occur 
which is in excess of the clearance of the 



auxiliary bearing, then when the pad 50 con- 
ract§ its plate, the spring will allow funhcr 
downward movement of the machine member 25 
without overloading tlie auxiliary bearing. 

In a machine tool or odier apparatus with 
longitudinal sliding bearings, it will be neces- 
sary to have two such bearing pads on one 
side of the slide, and a single pad of this 30 
type on tlie other side. In machines having 
circular slide ways, such as dividing head, 
sighting instruments, etc, it is necessary to 
have three such bearing pads spaced substan- 
tially equidistant around the machine. 35 
Although shown and described as acting in a 
horizontal plane the bearing pads will act 
just as efficiently in a vertical plane to control 
sideways clearance of one member relative 
to another. Addidonal uncontrolled con- 40 
ventional^ bearing pads would also be pro- 
vided to increase the load carrying capacity. 
J. N. ARMSTRONG, 
Agent for the Applicants. 
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